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Study on the Preventive Effect and Mechanism of Butylphthalide on Myocardial Ischemia-reperfusion Inju-
ry in Rats

ZHOU Fei,ZHANG Jingwen, WANG Wei(Dept. of Cardiovascular Medicine, Hainan Provincial People’s Hospi-
tal, Haikou 570311, China)

ABSTRACT OBIJECTIVE: To study the preventive effect and mechanism of butylphthalide onnyocardial ischemia-reperfusion
injury in rats. METHODS: SD rats were randomly divided into sham operation group, model group, butylphthalide low-dose, me-
100 mg/lg) ,
once a day, sham operation group and model group were intragastrically’administrated equal amount of normal saline, for 3 d. Af-

dium-dose, high-dose groups (50, 75, 10 in each group. All rats/were ‘intragastrically administrated related drugs
ter last administration, except for sham operation group, 120/min of repertusion was conducted. Ratio of myocardial infarction ar-
ea, apoptosis rate of myocardial cells, expressions of-apoptosis-related protein [proapoptotic proteins (Caspase-3, Fas, Cas-
pase-9) , apoptotic protein (Bcl-2)], leftsvéntricularejection fraction (LVEF), and content of vascular endothelial growth factor
(VEGF) in serum of rats in othersgroups were detected. RESULTS: Compared with sham operation group, myocardial infarction ar-
ea and apoptosis rate of myocardial cells in model group were obviously increased; expressions of Caspase-3, Fas, Caspase-9 pro-
tein in myocardial cells were obviously enhanced, Bcl-2 protein expression was obviously weakened; LVEF and serum VEGF con-
tentqwere. obviously reduced (P<<0.01). Compared with model group, except that LVEF in butylphthalide low-dose group didn’t
changed obviously (P>0.05), above indexes in other administration groups improved obviously (P<<0.05). Compared with bu-
tylphthalide low-dose group, myocardial infarction area and apoptosis rate of myocardial cells in butylphthalide high-dose group
were obviously decreased (P<<0.05); expressions of Caspase-3, Fas, Caspase-9 protein in myocardial cells in butylphthalide medi-
um-dose, high-dose groups were obviously weakened, and Bcl-2 protein expression was obviously enhanced (P<<0.05). CONCLU-
SIONS: Butylphthalide can effectively reduce myocardial ischemia-reperfusion injury in rats, protect cardiac functions, and its
mechanism may be related with up-regulating VEGF.

KEYWORDS Butylphthalide; Myocardial ischemia-reperfusion injury; Cell apoptosis; Rats

O M PG P EAE TR R WL, BEAE B2 O RIS P R, T BRI R B TR PR IR,

o BOE R 7R 8 BTt b s O URESEAE N 1Y
SR DR FEAIEAY . — R S5 AR
T U WLZH S 43 9 322 e DAL B 1 e ot Jor B 7 2
AN FEWR S TR P T S 2 e koo L ol B 7 ) 4
FIZINGFR AP FE AT (Ischemia-reperfusion, I/
R) , i 3 il Co LA MR T PR VR A R i O LB A

FIR BRI, AL WFSE 5 O WA AR YT o E-mail:
13379950245@163.com

- 3518 - China Pharmacy 2017 Vol. 28 No. 25

HAEH) 2z, B R AL, AR R BT R Bk A
PRI LA R BSCR Y ASBTSE R T R BRIAL BER
LT ORBON R B O LI/R A BB 7 S AL

1 e
1.1 228

Cobas8000 4= H s A1k i (£ & [l 254 R
N ) s MK3 R Y (26 [E Thermo 24 1) ) ; H-7650 125 5 e,
F w58 ( H AS Hitachi 23 6] ) 5 Z323K IR 7R & 3 250 HL

FPEZEG 2017 455 28 4555 253



(7% 5 Hermle 23 7] ) ; RM-6240B/C 22 1 4= P55 R AE Ak
PERGE (RABILART ) o
1.2 @5k

TOARTRG HE 5 RV I A PR A B |
20160329, 4l i : =98% ) ; JiL A R vt % % Bl A i (TU-
NEL) &7 & (35 [E Roche 24 7] ) ; St A I T il
¥ (Fas) \B 4 i itk B8 2 (Bel-2) 2 B2 R R A & R
S 1 9 (Caspase-9) . Caspase-3 Western blot 37 &
FBfiR i A AL Y (HRP) A iC 19 — bt (VR 1 AR Rk
FATBRAAF]) 3 4 103 85 1 (72 [ Merck Millipore 23 F] ) 5
ML P B2 A2 K R 7 (VEGF ) 35 & (BT WL AE )4
BBRAFD
1.3 34

SPF 2 SD K K, 8 iy, & , M) i 290~320 g,
HEH A 22 52 55 gy b B2 43 S5 48 1iE5 2 : SCXK
(14)2016-0005, A= 5 504ok 78 ot A R A A 21 2 8 o A
B SIS 2 b 23[R 3
2 Ak
2.1 IOALURAEBREST

P RESCHR A L D LR AR, KRR S &2

NERIK 12 hE L A 3% G ES HE 240 (70 mg/kg)ip BRI 3~

5 min J5 P EMY € TFR G EE , EHEITFRAL,
J - E D) 1 i A i R N S LAY T A %
3~4 B EFFI AT H AR, Sy B RE T, TADH T4 1
mm k2L 7 SEHRAE TR SIK A RTRE S (LAD) T )y 25 4E
A4k, H 70K (0.5 mL) P EREE & T 1M1 45 5 25 Hlekk (e il
FLAE RGO LB AL, 20 fEL L W S 7R ST B 81 0.2°mV
O WL i AR R 3 o RSk 30 miny5 £ FFAS L, il ER
e, VT 120 ming
2.2 nHSHEZ

ZHRSCHR[3E 55 TR BRI 25 250 it o B R RRE Lz
PEIESE LG, BEALA BT AR BERIZE R T 2R BRI
o 4 (50.75.100 mg/kg) , BF4H 10 H o B T B
HEARIA T 0.5% F 111 ALHR SOV, JF - B 4 8 mg/mL,
K B ig MR R 259, BT AR AT 21 K Bl ig
SRR K BER 1 IR, ESE 3 do SRIGRRITF AR5,
HARA AR R 2.1 00 F ik @ DL R AR
2.3 DAEEEARATE

Fi B SCRR[5] 7 IR AE o 454K BRUFHE 1 e 3.6 %
KA SRR 0.15 mL/10 g BRI FIF R Pt , B O
Jei FH AU U 97 T 2 e tR: 3 ok 8 9 b ik , 45 #L LAD,
1% Evans Blue A= ¥ 4 011 o VETELS R R 3 5.0 07
L2 L WG 0 A RFRI 2R, IR E E 4 CY)
BRI 2 O . 'O E KA Y A AR 12
mm, Y] R ARG TR A A 2% 2,3, 5-4 4k =K
FEPU R (TTC) FIRE IR EL 2% v (PBS, pH 7.4) , 37 “CI4]
K 30 min, BT 10% H R %, # o YA

HEZED; 2017 45 28 5 25 1

R G R B DX O AL, 212 IR £ AR ] R Bt X0 UL
(AAR), KA AFEFELLAS) o AU 4, Image
Pro Plus 6.0 & 43 B B A F 31584330 43 1 FR RIS AE 17 FH
LA, B AR TR AR H 51 = A5 B TR FR/ R I TR AR < 100 %
24 TUNELENZEGHARBTE

B4 20 K BRLC IE TR PBS i, B R Sl i X0 UL, Bk
e, 4% Z BB BET 4 CIEE 24 he B2 A0 0L
HAUH LR — R K KB I, A EE, YA, 3
TUNEL i & vt B b T et . R F BRUR T
BUE 21wV OO Y v W S 1 e 1 0 7
Bk U) A4 5 TR IE B R A DI R BEBLIZE I 5 7~ 400
FEALET ST 3558 100 4 Hh A R T2 ik, 154
MO T, AR T = A T g A S A £ < 100 %
2.5  Western blot il E R T-HXERRIE

B 21 KRR ke i X0 ILZH 2 10 mg, #5455 10 mg 41
411 A 200 pL 19 RIPA 24 % PMSF & FH #i il 7] , A
VR JE 0 UL B 2T 30 56 6 B WA 9 1.5 mL B9 EP &
BT UK 15 min 784024, 8.0 )5 55 LI, —20 CfR
fF o FH 10% + e 0 R A1 - 58 79 I Tk e 956 1P HA Uk
(SDS-PAGE) , 5% i, £ 141, N ARG FE 1 0004580 —~PUif
B ,4 CHEE IR, F PBS PEAE 3 U T AR RS 5 000
£3589 HRP FRICHY 5L, B RBS UEMS Uk B 2 i T
R Ak~ & G S mind 5 2 ARG TR H, 7RIS
2R XOUIE A EBEE 5 min J5 55, KK B . DA
H e 5 2SI 11 (B-actin) JK BEE ) FLIEFROR
Caspase-3(fRJHT-8H ) \Fas(AMEB MM T-EH) .
Caspase-9 (L A T2 1) F1 Bel-2 (P 7E AR M i 4 -3
F ) BRI 2R K
2.6 IAETNREIESY

1 10% 7K & AT KI5 iR BUE T B AR -,
R IS WG TR RO IR P R A, TR A O 2 45 1L
SC(LVEF) , LG K BUCE LD EE .
2.7 IiEH VEGFEENE

A5 20K P T e BUTIR HIE P R 2 Bk i 4 mL 3
# 30 min, 3 000 r/min ( .0>>f24% 13.5 cm) # 0> 20 min,
B8 WA VEGF 1550 & i 18 BH A5 45 |, SR AR IK fe 93z
Wz 6 (ELISA) ekl if ¥ o VEGF 5 .
2.8 FitFEFIE

FH SPSS 22.0 BAFHAT G 43 Hr o THETER A + 5
E NN NSNS =y = o TR i A L] = 2/ 1 R
BRARITRE, P<0.05FREFALIFE XL,
3 #R
3.1 AEZEEAR LG S EAAT R

ERRT AR A, BT 2 R BRI C UUASE B T L 451
FZH L TR B T R (P<<0.01) . SRRIH HhAs,
A5 25 25 21 R B RIUASE B T R b 051 0 A48 i 0 1 38 35 B
AR (P<<0.05) o 5 T ORG240 e A, T 2RIk ey

China Pharmacy 2017 Vol. 28 No. 25 - 3519 -



700 2 R B RO JUUAE P T AL L f51) 60 240 7 1 4 4 B

FEAIR (P<<0.05) . 4% 2H K B UURE AL ThT AR L f51) 760 240 i 74
ToRIMELRILEK 1,

F1 BHEKFONAESEERR L 570 28 BeUE T =i E
#R(x+s5,n=10)

Tab 1 Determination results of myocardial infarction

area ratio and cell apoptosis rate of rats in

each group(x+s,n=10)

it OISR LG, % AT, %
FARY 0 0.36+0.06
TR 413248.61°" 45314633
TORBLGH 4 38.59+7.12° 32.5210.86"
TRk AL 33414682 21.78+0.74°
TORERE A=A 294545817 10.63+0.917

T ST AR, P<0.01; SR AL, *P<<0.05; 15 T 2R
BRARAI 2 LE 4%, “P<<0.05

Note: vs. sham operation group, * “P<<0.01; vs. model group, "P<<
0.05; vs. butylphthalide low-dose group,*P<<0.05
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Fig 1 Microscope figure of myocardial cell apoptosis

of rats in each group (x400)
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Fig 2 Electrophoresis chart of expressions of apopto-
sis-related proteins in myocardial cells in each
group
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Tab 2 Determination results of expressions of apopto-

sis-related proteins in myocardial cells in each

group(x+ts,n=10)

a5 Caspase-3 Bel-2 Fas Caspase-9
fBFAA 0.230.08 097+0.18 032£0.11 0.25+0.09
i 099£0.17°°  035+0.13""  0.88%0.15" 089+ 015"
THABIGREAL 0741024 0.52+0.16° 0,704 049 0.65%0.20°
TARBTAES 0561022 0.68+0.20°4 061 +0.20: 0.57+0.23"
THRBGEAEH 0354020 075%023°  40.53%0.217 042£0.17%

TE - SR AL TR ™ 1P <0001 SR L, 'P<<0.05; 5 T 4
PRA a2 LU 4%, “P-<<0:05

Note: vs. sham operation group, **P<<0.01; vs. model group, "P<<
0.05; vs. butylphthalide low-dose group,“P<<0.05
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Tab 3 Determination results of LVEF, serum VEGF
contents of rats in each group(x+s,n=10)

Eibl] LVEE, % VEGF, pg/mL
BFAR4 79424787 34354261

ikl 52.53+6.70° 18.01+2.94*
TORERAGR =4 59.76 £ 6.96 23.6613.61°
TR 63.43£7.62° 2843372
TORBER A 41 68.34+821° 37.11£4.84°

ST ARA S, P<<0.01; SHRIL L, " P<<0.05
Note: vs. sham operation group, **P<<0.01; vs. model group, ‘P<<
0.05
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